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Description 

[0001] The invention relates to a process for fabricat- 
ing an article as specified in the prior art portion of claim 
1 and to a process for fabricating optical fiber as speci- 
fied in the prior art portion of claim 10. Such processes 
are known, e.g., from DE-A1-3 929 894. 
[0002] Glass optical fiber has become a significant 
transmission medium in recent years, and its preva* 
lence In communications systems is expected to in- 
crease. Glass optical fiber is generally produced from a 
glass preform, the prefomn typically consisting of a 
doped silica core surrounded by an Inner silica cladding 
and a sliica overcladding. As reflected in Fig. 1 , and dis- 
cussed in F. DIMarcello et al. "Fiber Drawing and 
Strength Properties," Optical Fiber Communications , 
Vol. I, Academic Press, Inc., 1995, at 179-248, the pre- 
fonn 1 2 Is generally arranged vertically in a draw tower 
1 0 such that a portion of the preform 12 is lowered into 
a fumace region 14 that typically heats the prefomn 12 
to temperatures around 2200°C. The portion of the pre- 
form 1 2 placed into the fumace region 1 4 begins to melt, 
and the lower end of the prefomn 1 2 f omns what Is known 
as the neck-down region 16, which is where the prefomn 
glass flows from the original cross-sectional area of the 
prefomn 1 2 to the desired cross-sectional area of the fib- 
er 1 8. From the lower tip of this neck-down region 1 6, 
the optical fiber 18 is drawn. As the preform glass is 
drawn into fiber 1 8, the prefomn 12 continues to be low- 
ered into the furnace region 14, until the preform 12 is 
exhausted. 

[0003] Clearly, the need to inteniipt this fiber drawing 
process to put a new prefomn in place reduces efficiency 
of the process and reduces the consistency of the re- 
sultant fiber. Specrficalty, significant down-time is accu- 
mulated when putting new prefomns In place and per- 
forming the initial drop of the preform into draw position. 
Moreover, significant waste is generated in re-establish- 
ing the draw from each new preform. Thus, techniques 
for fabricating more fiber from a single preform have 
been sought. However, the length of preforms is some- 
what limited by the processes used to make them, and 
increasing prefomn diameter has therefore been consid- 
ered to be the primary method for improving the efficien- 
cy of fiber fabrication. Yet, the parameters for consist- 
ently obtaining commercially acceptable fibers from 
such larger diameter prefomns are not clear. Problems 
encountered with the current prefonns are likely to be 
exacertDated in larger diameter prefomns, and new, un- 
foreseen problems are also likely to arise. 
[0004] Thus, improved methods for more efficiently 
fabricating optical fiber are desired, in particular meth- 
ods that reduce down-time and waste. 
[0005] According to one aspect of this invention there 
is provided a process as claimed In claim 1 . 
[0006] According to another aspect of this invention 
there is provided a process as claimed in claim 10. 
[0007] The invention thus provides an improved proc- 
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ess for fabricating a refractory dielectric article, in par- 
ticular silica optical fiber. The fabrication process in- 
volves joining of two elongated bodies - typically silica 
preforms - end-to-end by use of an isothermal plasma 
5 torch technique. A long preform made in this manner 
allows drawing of a substantial length of optical fiber with 
less down-time and waste than current processes. In 
fact, a continuous draw process is possible, in which dis- 
crete preforms are successively joined to the top end of 
a preform from which fiber is being drawn. The plasma 
torch technique also is able to produce a low level of 
perturiDations around the joint area, as well as a low level 
of impurities such as OH, such that any detrimental ef- 
fect of the joint on the drawn fiber is kept similarly low. 
(Refractory indicates a ceramic material of relatively low 
themnal conductivity that is capable of withstanding tem- 
peratures of up to about leoC'C without essential 
change. Dielectric indicates an electrically insulating 
material, I.e., a material having a resistivity of about 10^ 
ohm-cm or greater.) 

[0008] A first elongated refractoiy dielectric body hav- 
ing at least one end face and a second elongated re- 
fractory dielectric body having at least one end face are 
provided. The bodies are oriented such that the end fac- 
es are opposite each other, and these opposing end fac- 
es are heated with an isothermal plasma torch to lower 
the viscosity of, e.g., liquify, the end faces. At least one 
of the bodies is then moved until the end faces are 
joined. Advantageously, the bodies are silica-based op- 
tical fiber pref onrts. At least one of the prefomn end faces 
has a conical shape, at an angle of 3*" or less, such that 
melting and joining of the two ends provides a desirable 
joint substantially free of defects and porosity. The ends 
of the preforms are typically placed a few centimeters 
apart or less prior to heating, and the preforms are ro- 
tated during heating and joining. After joining, excess 
glass and/or deposited soot produced at the joint is able 
to be removed with the torch, and the preform is then 
ready for fiber fabrication. In the case of a continuous 
fiber draw process, a first prefomn (which may be a 
Joined preform) is placed into a draw furnace, fiber draw 
is initiated, and an second preform is joined to the top 
of the first prefomn by the technique presented herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] 

Fig. 1 illustrates a typical optical fiber draw process. 
Fig. 2 illustrates atypical isothemnal plasma torch. 
Fig. 3 illustrates a conical end face of a body; 
Figs. 4A-4C illustrate a joining technique. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 0] The invention relates to a process for fabricat- 
ing an article. 

[001 1 ] A first elongated refractory dielectric body hav- 
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ing at least one end face and a second elongated re- 
fractory dielectric body having at least one end face are 
provided. The bodies are oriented such that end faces 
are opposite each other, and an isothermal plasma torch 
is used to lower the viscosity of, e.g., liquify, these op- s 
posing end faces. At least one of the bodies is then 
moved toward the other until the end faces are joined. 
Advantageously, the bodies are siilca-based optica! fib- 
er preforms, such that the resultant article produced by 
the invention Is optical fiber. The discussion herein re- 
lates primarily to Joining of such prefonns, but is equally 
applicable to other refractory dielectric bodies, including 
core rods or overcladding tubes also used in optical fiber 
fabrication. 

[001 2] An isothemnal plasma torch is used for heating 
the end faces of the bodies, isothermal indicating that 
the ion temperature and electron temperature are sub- 
stantially the same in the plasma. The plasma of an iso- 
themnal plasma torch typically contains electrically con- 
ducting regions with a center region in which the plasma 
temperature is the highest. A plasma fireball is defined 
as the region containing the electrically conducting por- 
tion of the plasma, into which the plasma-sustaining 
electromagnetic energy is coupled. A variety of isother- 
mal plasmas are expected to be useful. Examples In- 
clude oxygen and oxygen-containing plasma, e.g., ox- 
ygen/argon. The plasma is typically hydrogen-free, such 
that OH impurities in the resulting article are substan- 
tially avoided. 

[001 3] A typical Isothemial plasma torch 20 is shown 
in Fig. 2. The torch 20 contains a fused silica mantle 21 
connected to a gas source 27. The gas source 27 de- 
livers the gas used for the plasma discharge into the 
mantle 21 , and the plasma fireball 22 is excited by a ra- 
dio frequency (RF) coil 29 and RF generator 24. The 
fireball 22 is typically contained primarily within the 
torch, with the center 26 of the fireball 22 typically locat- 
ed approximately at the middle of the RF coll 29. The 
torch 20 is typically mounted such that it is capable of 
being vertically adjusted and tilted to allow a desired ar- 
rangement of the fireball 22. In addition, as discussed 
in co-assigned U.S. Patent No. 5,000,771 , it is possible 
to configure a torch such that the fireball is pushed fur- 
ther outside the mantle. Such a configuration is useful 
in the invention for increasing the extent of contact with 
the end faces of the bodies to be joined. 
[0014] The bodies to be joined are typically elongated 
rods, although a variety of other configurations are ca- 
pable of being joined. To prepare the rods for joining, 
end faces substantially perpendicular to the long axis 
are generally provided, e.g., by cutting or grinding. (Sub- 
stantially perpendicular indicates that any edge>to-edge 
line passing across the end face and through the long 
axis of the body is within about 1 0 degrees of the nomnal 
to the long axis.) In addition, to improve the overall joint, 
at least one of the end faces is typically provided with a 
conical shape - e.g., a mild conical shape having an an- 
gle of S"* or less. (As shown in Fig. 3, the angle, a, is 



measured between a normal to the long axis of the rod 
and a line from the conical point to the edge of the rod. 
A conical configuration does not change the above-de- 
fined detemriination of whether the end face is substan- 
tially perpendicular to the long axis.) The conical shape 
promotes a unifomi, defect-free joint. Specifically, by in- 
itiating contact between the end faces at the center of 
the rods, the likelihood of voids is substantially reduced. 
This conical configuration is particularly useful for opti- 
cal fiber fabrication, where voids or other defects in a 
prefomn have the capability of causing breakage during 
fiber draw. In addition, It is possible to grind the tip of the 
cone flat, e.g., over a diameter of about 1 mm. Such a 
flat tends to reduce the spread of core material when 
optical fiber preforms are joined. 
[0015] Rods of relatively small or large diameter are 
able to be joined. For example, silica optical fiber pre- 
fonns 90 mm in diameter are able to be joined. The di- 
ameter of the bodies to be joined is only limited by the 
ability to heat the end faces adequately. Specifically, for 
a body being rotated In front of the plasma torch, the 
torch fireball advantageously contacts at least half the 
surface area of the end face. Otherwise, it is possible 
for the end face to soften or liquify unevenly, leading to 
a non-unifonn or defect-containing joint. A muffle 
around a portion of the bodies near the end faces has 
been found to be useful to improve the unifomnity of 
heating by reducing the heat losses incun-ed when por- 
tions of the end faces momentarily rotate away from the 
fireball. Such a muffle typically takes the fomn of a tube 
placed around the bodies at the joint area, the tube hav- 
ing a section removed for introduction of the plasma fire- 
ball. 

[0016] To join the bodies, as reflected in Fig. 4A, the 
bodies 30, 31 are oriented such that the end faces are 
opposite each other The distance between the end fac- 
es typically ranges from about 1 cm to about 3 cm, with 
large diameter bodies generally requiring the closer 
spacing. The bodies 30, 31 are generally rotated to at- 
tain unifomi heating, particularly when joining larger di- 
ameter bodies, for which unifonn heating is more diffi- 
cult. The plasma torch 32 is initiated, and one or both of 
the bodies 30, 31 are moved such that the end faces 
approach each other. Typically, this movement is de- 
layed for a short time, e.g., a few minutes, to allow the 
plasma fireball 33 to heat and reduce the viscosity of the 
end faces. Such movement generally occurs at a rate 
of about 5 to about 60 cm/minute. The plasma torch 32, 
due to Its high heat and temperature, is able to support 
a large thennal gradient, and thereby provides a rela- 
tively thin, low-viscosity, e.g., liquified, region. This re- 
gion keeps unwanted perturbations within the bodies 
30, 31 small. As shown in Fig. 3B, where a conical end 
face 34 is present, contact initiates at the center of the 
body and moves outward, providing a relatively uniform 
joint. Movement of the bodies 30, 31 toward each other 
is ceased once the joint 35 reaches the edge of the bod- 
ies, as shown in Fig. 3C. Excess material 36 is typically 
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generated at the joint, due to the pressing of liquified 
material between the bodies. The plasma torch is useful 
for removing such excess material, as well as any de- 
posited material such as soot generated during the join- 
ing process. Typically, initiation of end face heating to 
Joint formation takes less than 1 0 minutes, more typical- 
ly less than 5 minutes (without removal of excess or de- 
posited material). Removal of excess and/or deposited 
material adds an additional 10 to 25 minutes. 
[0017] For silica bodies, the plasma torch is generally 
operated such that the end faces of the bodies are heat- 
ed to a surface temperature of at least 2200''C (as 
measured, for example, by use of an infrared pyrome- 
ter). Typically, for joining silica bodies, a useful range for 
plasma torch power (i.e., RF generator power) is about 
40 to about 60 kW, generally at about 1 to about 5 MHz. 
An oxygen or oxygen-containing plasma is also useful 
for silica bodies, typically at a flow rate of about 20 to 
about 100 liters/minute (oxygen-containing indicates 
that oxygen is purposefully introduced and is present in 
an amount of at least 50 vol.%). 
[001 8] In the case of optical fiber preforms, once dis- 
crete preforms are joined, the resultant, longer preform 
is able to be used in a conventional optical fiber drawing 
process, as discussed above. It is possible that fiber 
drawn from the joint area will meet the specifications for 
the fiber being manufactured. Due to perturbations cre- 
ated in the prefonn by the joining process, however, it 
is also possible that the fiber drawn from the joint area 
will not meet such speclfbations. In the latter case, it Is 
not necessary to interrupt the draw process to remove 
such undesired fiber during drawn. It is more efficient to 
later remove such undesired fiber by an off-line spooling 
method. For example, the location of the undesired f iber 
is able to be easily marked or recorded, such that later 
automated removal is possible. 
[0019] It is also possible to join a prefomn to a draw 
tip. As used herein, a draw tip refers to a prefonm body 
in which the neck-down region (illustrated in Fig. 1 as 
element 1 6) is already present. Such draw tips are pro- 
vided either by pre-treated an existing prefonn, or, more 
likely, by taking the remaining stub at the end of an op- 
ttoal fiber draw. Specifically, optical fiber draw Is ceased 
when there remains only a small portion of the original- 
diameter preform behind the neck-down region. This 
stub, i.e., draw tip, is no longer suitable for drawing ad- 
ditional fiber, but, is able to be joined to another prefonn. 
In this manner, the time and waste involved in fonming 
the neck-down region from a new preform is substan- 
tially avoided. (A draw tip is considered to be an elon- 
gated body for purposes of the invention.) 
[0020] A continuous fiber draw process is also con- 
templated. 

[0021] In such a continuous fiber draw process, a first 
prefonn is placed into a draw furnace and fiber draw is 
commenced. A second preform is joined to the top of 
the first prefonn while fiber is being drawn, according to 
the Joining technique described herein. As necessary, 
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additional preforms are joined to maintain the draw proc- 
ess as long as is desired. 

[0022] The invention will be further clarified by the fol- 
lowing example, which is intended to be exemplary. 

5 

Example 1 

[0023] Two silica-based optical fiber prefomris having 
diameters of 90 mm were obtained. Each prefonn was 
10 cut normal to the long axes of the prefonns to provide 
end faces to be Joined. The end face of one prefonn was 
provided with a conical shape on its end face, at an an- 
gle of about 3**, with the point of the cone ground flat to 
about a 1 mm diameter. The prefonns were mounted in 
15 lathe chucks, the end faces were placed about 1 to 1 .5 
cm apart, and the prefonns were rotated (at the same 
speed and direction) at a rate of about 20 rpm. An iso- 
thermal plasma torch running an oxygen plasma was 
positioned such that the plasma fireball partially entered 
20 the gap between the end faces. The torch was operated 
at about 50 kW at about 3 MHz. and at an oxygen flow 
of about 60 liter/minute. The end faces were heated by 
the fireball for about 4 minutes, which lowered the vis- 
cosity of a thin surface layer, and then the prefonns were 
25 moved toward each other at a rate of about 20 cm/ 
minute. The tip of the conical end face initiated contact 
between the end faces, and the joint then moved to the 
edges of the prefonns. Movement toward each other 
was ceased when the joint reached the edges. Once 
30 movement of the bodies toward each otherwas initiated, 
joint fonnation took about 3 seconds. 
[0024] The joint fonrnation led to excess silica at the 
periphery of the. joint, which was removed by continued 
heating by the plasma torch (at the same parameter) for 
35 about 5 to 1 5 minutes. Deposited soot was similarly re- 
moved from the preform surface near the joint by heat- 
ing for about 5 minutes (at the same parameters). The 
resulting prefomn contained a robust joint which was not 
visible to the naked eye. 

40 

Example 2 

[0025] An optteal fiber prefonn having a diameter of 
90 mm and a draw tip containing a remaining portion of 

45 90 mm diameter were obtained. The two bodies were 
joined according to the process of Example 1 . The re- 
sulting prefonn similarly contained a robust joint which 
was not visible to the naked eye. 
[0026] Other embodiments of the invention will be ap- 

50 parent to those skilled In the art from consideration of 
the specification and practice of the invention disclosed 
herein. 



55 Claims 

1 . A process for fabricating an article, comprising the 
steps of: 
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providing a first elongated refractory dielectric 
body, the first body having at least one end 
face, and a second elongated refractory dielec- 
tric body, the second body having at least one 
end face; 

orienting the first and second bodies such that 
end faces of the first body and the second body 

are opposite each other, wherein the opposing 
end faces are substantially perpendicular to the 
long axis of the body; 

heating the opposing end faces of the first and 
second bodies, such that the viscosity of the 
end faces is lowered; and 
moving at least one of the bodies such that the 
heated opposing end faces move together until 
the end faces are joined, 

CHARACTERIZED IN THAT substantially the 
entirety of at least one of the opposing end faces Is 
of a conical shape having an angle a of S** or less, 
the heating step is performed with an isothermal 
plasma torch, and the first and second bodies are 
rotated around their long axes during the heating 
and moving steps. 

2. A process as claimed in claim 1 , wherein at least 
one of the bodies is an optical fiber prefomri. 

3. A process as claimed in claim 2, wherein the article 
is optical fiber. 

4. A process as claimed in claim 2, wherein the first 
body is an optical fiber preform and the second body 
is an optical fiber preform having a neck-down re- 
gion provided. 

5. A process as claimed in claim 2, wherein the pre- 
fomn has a diameter of at least 90 mm. 

6. A process as claimed in claim 1 , wherein the time 
period beginning at heating the end faces and end- 
ing at joint formation Is less than 1 0 minutes. 

7. A process as claimed in claim 8, wherein the time 
period is less than 5 minutes. 

8. A process as claimed in claim 1 , wherein the joining 
produces an optical fiber preform, the process com- 
prising the steps of: 

placing the joined prefomi Into a draw furnace; 
and 

drawing optical fiber from the prefomn. 

9. A process as claimed in claim 1 , wherein the first 
and second bodies are silica-based bodies. 

10. A process for fabricating optical fiber, comprising 



the steps of: 

placing a first optica! fiber preform Into a draw 
furnace and initiating fiber draw from the first 
prefonn, wherein the first prefomn comprises an 
end face substantially perpendicular to the long 
axis of the first prefomn, and wherein the first 
preform is placed into the furnace such that the 
end face is opposite the end from which the 
draw is initiated; 

providing a second preform comprising an end 
face substantially perpendicular to the long axis 
of the second prefonn; and 
subsequent to initiating fiber draw from the first 
prefomi, orienting the second prefomn such that 
the end faces of the first and second preforms 
are opposite each other, heating the opposing 
end faces of the first and second prefonns, 
such that the viscosity of the end faces Is low- 
ered, and moving the second prefonn such that 
the heating opposing end faces move together 
until the end faces are joined, 

CHARACTERIZED IN THAT substantially the 
entirety of at least one of the opposing end faces is 
of a conical shape having an angle a of 3*" or less, 
the heating step is perfonned with an isothemial 
plasma torch, and the first and second bodies are 
rotated around their long axes during the heating 
and moving steps. 

11 . A process as claimed in claim 1 or 1 0, wherein the 
tip of the conical shape is flat. 



1 . Verfahren zum Herstellen eines Gegenstands, um- 
fassend folgende Schritte: 

40 

Bereitstellen eines ersten langlichen feuerfe- 
sten dielektrischen Korpers, welcher minde- 
stens eine Stimfidche aufweist, und eines zwei- 
ten langlichen feuerfesten dielektrischen Kor- 

45 pers, der mindestens eine StirnflSche besitzt; 

Orientieren des ersten und des zwelten Kor- 
pers derart, daB die Stirnflachen des ersten 
Korpers und des zwelten Korpers einander ge- 
genuberstehen, wobei die einander gegen- 

50 uberstehenden StirnflSchen im wesentlichen 

rechtwinklig zur Langsachse des Kdrpers ver- 
laufen; 

Erhitzen der einander gegenuberstehenden 
Stirnflachen des ersten und des zweiten Kdr- 
55 pers derart, dalB die VIskositSt der StlmflSchen 

geringerwird; und 

Bewegen zumindest eines der Korper derart, 
daB die erhitzten, einander gegegenQberste- 
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henden Stirnflachen sich aufeinanderzu bewe- 
gen, bis die StimflSchen vereint sind, 

dadurch gekennzeichnet, daB im wesentiichen 
die Gesamtheit zumindest einer der einander ge- 
geniiberstehenden StirnflSchen i^onische Form mit 
einem Winkei von 3** oder weniger besltzt, das Er- 
hltzen mit einem isothermlschen Plasmabrennerer- 
folgt, und der erste und der zwelte Korper wahrend 
des Ertiitzens und des Bewegens urn Ihre Langs- 
achsen gedreht warden. 

2. Verfahren nach Ansprucli 1, bel dem mindestens 
einer der Korper eine Vorfomn fur eine optlsche Fa- 
ser ist. 

3. Verfahren nach Anspruch 2, bei dem der Gegen- 
stand eine optische Faser ist. 

4. Verfahren nach Anspruch 2, bei dem der erste Kor- 
per eine Vorfomi fOr eine optische Faser ist und der 
zweite Korper eine Vorform fur eine optische Faser 
mit einer darin ausgebildeten Einschnurung ist. 

5. Verfahren nach Anspruch 2, bei dem die Vorform 
einen Durchmesser von mindestens 90 mm besitzt. 

6. Verfahren nach Anspruch 1 , bei dem die Zeitspan- 
ne zwischen dem Beginn des Erhitzens der Stim- 
fiSchen und dem Beendigen der Verbindungsher- 
steilung weniger ais zehn l^inuten betrSgt. 

7. Verfahren nach Anspmch 6, bei dem die Zeitspan- 
ne weniger ais funf iVlinuten betragt. 

8. Verfahren nach Anspruch 1 , bei dem das Verbinden 
eine Vorform fur eine optische Faser schafft, wobei 
das Verfahren folgende Schritte aufweist: 

Plazieren der vereinten Vorform in einem Zie- 
hofen; und 

Ziehen einer optischen Faser von der Vorfomn. 

9. Verfahren nach Anspruch 1 , bei dem der erste und 
der zweite Korper Korper auf Kieseierdebasis sind. 

10. Verfahren zum fHerstellen einer optischen Faser, 
umfassend die Schritte: 

Einbringen einer ersten Vorfomn fur die opti- 
sche Faser in einen Ziehofen und 
Einleiten des Ziehens einer Faser von der er- 
sten Vorfomn, wobei die erste Vorfomn eine im 
wesentiichen rechtwinkiig zu ihrer Langsachse 
verlaufende Stirnfl§che besitzt, und wobei die 
erste Vorform derart in den Ofen eingebracht 
wird, daB die Stimfiache demjenigen Ende ge- 
genuberliegt, von dem das Ziehen aus begon- 



nen wird; 

Bereitstelien einer zweiten Vorfomn mit einer 
Stirnflache, die im wesentiichen rechtwinkiig zu 
ihrer Langsachse vertauft; und 

5 anschlleBend an das Einleiten des Faser-Zie- 

hens von der ersten Vorform, Orientieren der 
zweiten Vorfomn derart, da(3 die StimflSchen 
der ersten und der zweiten Vorform einander 
gegenuberiiegen, EnwSrmen der einander ge- 

10 genuberliegenden Stirnflachen der ersten und 

der zweiten Vorform derart, da3 die Viskosltat 
der StimflSchen geringer wird, und Bewegen 
der zweiten Vorfomn derart, daB die erhitzten, 
einander gegenuberliegenden Stirnflachen 

15 sich auf einander zu bewegen, bis die Stimf li- 

chen vereint sind, 

dadurch gekennzeichnet, daB im wesentiichen 
die Gesamtheit von zumindest einer der einander 

20 gegenuberliegenden Stirnflachen Iconische Form 
mit einem Winkei a von 3** oder weniger besitzt, das 
Erhltzen mit einem Isothemnen Plasmabrenner 
durchgefuhrt wird, und der erste und der zweite Kor- 
per wahrend des Erhitzens und des Bewegens um 

25 ihre LSngsachsen gedreht werden. 

11. Verfahren nach Anspruch 1 oder 10, bei dem die 
Spitze der konischen Form abgefiacht ist. 

30 

Revendications 

1 . Proc6d6 de fabrication d'un article, comportant ies 
stapes consistent : 

35 

k pr^voir un premier corps di6lectrique r6frac- 
taire de fonne aliongee, ie premier corps pr6- 
sentant au moins une face d'extremit6, ainsi 
qu*un second corps di^iectrique refractaire de 

40 forme aliongee, le second corps pr^sentant au 

moins une face d'extr6mit6 ; 
k orienter les premier et second corps de telle 
sorte que des faces d'extr^mite du premier 
corps et du second corps se trouvent en regard 

45 I'une de I'autre, ies faces d'extr6mit6 oppos6es 

etant sensibiement perpendicul aires au grand 
axe du corps ; 

k chauffer les faces d'extr§mit6 oppos6es des 
premier et second corps, de telle sorte que la 
50 viscosity des faces d'extr§mit6 soft r^duite ; et 

k d6placer au moins Tun des corps de telle sor- 
te que les faces d'extr^mit^ oppos^es chauf- 
f^es se rapprochent I'une de Pautre jusqu'^ ce 
qu'elles soient unies, 

55 

caracterise en ce que sensibiement rint6- 
gralit6 d'au moins I'une des faces d'extremit6 oppo- 
s6es est d'une fomne conique pr6sentant un angle 
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a de S"" ou moins, en ce que i'6tape de chauffage 
est effectu^e d Taide d'un chalumeau k plasma iso- 
therme at en ce que les premier et second corps 
sont amends k tourner autour de ieur grand axe au 
cours des stapes de chauffage et de d^placement. 

2. Proc6d6 selon la revendication 1 , dans lequel au 
moins I'un des corps est une pr6fonme pour fibres 

optiques. 

3. Proc6d6 selon la revendication 2, dans lequel ('ar- 
ticle est de la fibre optique. 

4. Proc6d6 selon la revendication 2, dans lequel le 
premier corps est unepr^forme pourflbres optiques 
et le second corps est une prdfomne pour fibres op- 
tiques pr6sentant une region k reduction de section 
progressive. 

5. Proc6dd selon la revendication 2, dans lequel la 
pr6forme a un diam&tre d'au moins 90 mm. 

6. Proc6d§ selon la revendication 1 , dans lequel la p6- 
riode de temps qui commence k courir lors du 
chauffage des faces d'extr6mit6 et qui se termine 
lors de la formation de la jonction est infdrleure k 
10 minutes. 



laire k son grand axe ; et 
aprfes ie dtelenchement de I'^tirage de fibre k 
partir de la premiere pref omne, k orienter la se- 
conde pr^fonne de sorte que les faces d*extr6- 

s mtt^ des premi&re et seconde pr6fonmes se 

trouvent en regard Tune de I'autre, k chauffer 
les faces d'extrdmit6 opposSes des premiere et 
seconde preformes de sorte que la viscosity 
des faces d'extremlt^soit r^duite, et k d^placer 

10 ia seconde preforme de telle sorte que les faces 

d'extr6mit6 oppos§es chauff§es se rappro- 
chent Tune de I'autre jusqu'^ ce qu'elles soient 
unies, 

caracterise en ce que sensiblement rint6- 
gralit^ d'au moins une des faces d'extremite oppo- 
s6es est d'une fonne conique pr6sentant un angle 
a de 3** ou moins, en ce que I'^tape de chauffage 
est effectu6e k I'aide d'un chalumeau k plasma iso- 
20 therme, et en ce que les premier et second corps 
sont amends k toumer autour de ieur grand axe au 
cours des Stapes de chauffage et de dSplacement. 

11. Precede selon ta revendication 1 ou la revendica- 
25 tlon 10, dans lequel la polnte de la fomne conique 
est plate. 



IS 



7. Proc6d6 selon la revendication 6, dans lequel la p6- 
riode de temps est inf6rieure k 5 minutes. 30 

8. Proc6d6 selon la revendication 1, dans lequel la 
jonction produit une pr6fonne pour fibres optiques, 
le precede comportant les etapes consistent : 

35 

k placer la pr6forme issue de la jonction dans 
un four d'etirage ; et 

k 6tirer de la fibre optique k partir de ia prefor- 
me. 

40 

9. Proc6d6 selon la revendication 1 , dans lequel les 
premier et second corps sont des corps k base de 
siiice. 



1 0. Proc6d6 de fabrication de fibres optiques, compor- 45 
tant les etapes consistent : 

k placer une premiere pr6forme pour fibres op- 
tiques dans un four d'etirage et k declencher 
l'6tirage de fibre k partir de la premiere prefer- so 
me, la premiere prSfomrie comportant une face 
d'extrSmitS sensiblement perpendiculaire k 
son grand axe, et la premiere pr^fomrie 6tant 
piacSe dans le four de telle sorte que la face 
d'extrSmitS se situe k I'oppos^ de rextrSmltd k ss 
partir de laquelle I'^tirage est d6clench§ ; 
k pr6voir une seconde pr6fonme comportant 
une face d'extr6mit§ sensiblement perpendicu- 
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DISCHARGE 
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